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R. PENROSE AND W. RINDLER, Spinors and Space-Time, Cambridge Univ. Press, 1986, Vol. 1, 
458 pp., Vol. 2, 501 pp. 
It is known, though not well known, that there are three kinds of linear geometries in the 
world (plus five weird exceptions which are becoming less weird by the day): projective, sym- 
plectic, and orthogonal. Each of these geometries is associated with an algebra which, in the 
language of invariant theory viewed as a generalized logic, is the algebra of “predicates” which 
are necessary and sufficient to express the facts of said geometry (“fact” means: statement that 
is independent of the choice of a coordinate system). For projective geometry this algebra is 
the double algebra associated with brackets, for symplectic geometry it is the Heisenberg 
algebra, and for orthogonal geometry it is the Clifford algebra. It seemed for a long time that 
each of the three algebras should be treated in parallel, and this presumption coincided with 
our prejudices about symmetry in the world. But, as often happens, presumptions are one 
thing and facts are another. It turns out, as this book admirably proves, that Clifford algebra 
has some sort of ontological priority over the other two. Why, we do not know. This makes 
us uneasy. One cannot fail to admit that spinors are more fundamental than vectors; what is 
unheimlich, however, is the fact that there is no “one” natural representation of spinors, as 
there is of vectors as little arrows. Perhaps a little more work by the physicists will lead us 
in the right direction. At any rate, the authors have made their point. 
Y. I. MANIN, Gauge Field Theory and Complex Geometry, Springer-Verlag, 1988, 296 pp. 
What this book makes clear, and what in a few years will probably become clear to the 
average mathematician, is that the methods of supersymmetric algebra shed a lot of light on 
the classical notion of space. Soon we will have two ways of doing geometry and physics: old- 
fashioned and supersymmetric. Whereas once upon a time people thought that supersym- 
metric analogs of classical facts of physics and geometry were “purely formal.” without “real” 
interpretation, it now turns out that the opposite is true: the methods of supersymmetric 
algebra allow us to express in a language that is as clear as it is simple some of the deeper 
facts about real space and time. In fact, after the advent of supersymmetric algebra, tensor 
algebra has at last found a simple, lucid notation that, we surmise, will be the definitive one, 
and that will at last do away with the notational repulsiveness of the local differential 
geometry of yore. 
A. M. W. GLASS AND C. W. HOLLAND, Eds., Lattice-Ordered Groups, Kluwer, 1989, 380 pp. 
Do you like lattices or categories? In the thirties, lattices seemed to be the dernier cri: great 
mathematicians like von Neumann cultivated them with passion. Then categories came along, 
and lattices were rudely shoved aside as poor cousins. But now categories have begun to show 
their weaknesses. There are Abelian categories, which are here to stay: there are toposes, 
which we surmise are also here to stay; there are triples, which have been unjustly neglected 
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